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COMPLETE SPECIFICATION 



Improvements in bactericidal and fungicidal compositions 



We, The American Sugar Refining 
Company, a corporation organized and 
existing under the laws of the State of New 
Jersey, United States of America, of 120 

5 Wall Street, New York, State of New York, 
United States of America, do hereby declare 
the invention, for which we pray that a 
patent may be granted to us, and the method 
by which it is to be performed, to be par- 

10 ticularly described in and by the following 
statement : — 

This invention relates to a new composi- 
tion of matter with bactericidal and 
fungicidal properties and capable of being 

15 formed into films. 

The new compounds are insoluble in 
water and provide an insoluble active source 
of heavy metal ion, a quaternary ammonium 
compound and a continuous protective film. 

20 The new compounds are composed of 
hydrated heavy metal oxides, a quaternary 
ammonium salt and a high molecular weieht 
hydrophilic colloid capable of forming 
water-soluble coordination compounds with 

25 the heavy metal hydrated oxides. The new 
insoluble compounds can be considered in- 
soluble heavy metal quaternary ammonium 
salt complexes of hydrophilic colloids. 
Various heavy metals can be used in the 

30 form of their hydrated oxides in making the 
new compound. Compounds made of 
copper are particularly advantageous. Other 
heavy metals such as chromium, iron, cobalt 
and nickel can also be used. These metals 

35 can be initially used in the form of their 
sulphate or chloride salts with conversion 
into the hydrated oxides during the process 
.of treatment. 

The quaternary ammonium compounds 

40 used in making the new compositions are 
generally the chloride or bromide salts of 

[Price 3s. 0d.] 



quaternary ammonium bases containing at 
least one high molecular weight alkyl or 
alkyl aryl group. Various water soluble 
quaternary ammonium salts are available as 
cationic surface active sensitizers. Typical 
of such compounds are alkyldimethylbenzyl- 
ammonium chloride (Roccal (Registered 
Trade Mark) ), cetyltrimethylammonium 
bromide (Cetab), diisobutylphenoxyethoxy- 
ethyldimethylbenzylammonium chloride 
(Hyamine 1622), and polyalkylnaphthalene- 
meihylpyridinium chloride (Hmcol (Regis- 
tered Trade Mark) 888). Such quaternary 
ammonium compounds are effective bacteri- 
cides, but their high solubility limits them as 
permanent protectants against attacks by 
microorganisms. But in the new composi- 
tions, they are combined in the form of an 
insoluble compound. 

The hydrophilic colloids which are used 
■in making the new compounds are generally 
high molecular weight polyhydric alcohols 
and their derivatives, which form soluble 
complexes, with metals such as copper. In 
this group are included polysaccharides, 
particularly starches and degraded starches, 
dextrans, pentosans, sorbitans, pectins, vege- 
table gums such as arabic. karaya, 
tragacanth and locust beans, soluble cellu- 
lose and derivatives such as hydroxyethyl 
cellulose, methyl cellulose, ethyl cellulose 
and carboxymethyl cellulose, and synthetic 
polyols such as polwinyl alcohol and its 
derivatives. 

In preparing the new compounds of the 
invention, an aqueous solution of the hydro- 
philic colloid is generally treated with an 
aqueous solution of the ' heavy metal salt, 
and caustic alkali is then added in regulated 
amounts with vigorous agitation to form the 
hydrated metal oxide which is maintained 
in a soluble condition by the hydrophilic 
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colloid. A solution of the quaternary 
ammonium salt is then added, and there is 
precipitated from the solution the new com- 
pounds of the invention. When precipita- 
5 tion is complete, the yield of the new com- 
position is almost quantitative. 

In making the new compositions, it is 
important to use the reagents in such con- 
centration and with proper mode of addition 

10 so that the hydrated metallic oxides are 
maintained as a soluble coordination com- 
plex before the addition of the quaternary 
ammonium salt to precipitate the new com- 
pound. Thus, if the concentration of the 

15 heavy metal salt is excessive or if alkali is 
added in excess, the coordination compound 
of the hydrated metal oxide and the hydro- 
philic colloid may precipitate as a sticky 
mass. But by proper regulation of the con- 

20 centrations and mode of addition, the 
soluble coordination complex is maintained 
in solution until precipitated by the addition 
of the quaternary ammonium salt. 

The mode of addition of the reagents may 

25 be somewhat varied, but it is more advan- 
tageous to add the quaternary ammonium 
compound and bring about the precipita- 
tion after the coordination compound of 
the hydrated heavy metal oxide and hydro- 

30 philic colloid has been formed in solution 
rather than to mix the hydrophilic colloid 
and quaternary ammonium salt together 
first and then add the soluble metallic salt 
to bring about precipitation of the product. 

35 The composition of the new products is 
definite and reproducible when prepared 
under the same conditions, such as here- 
after referred to. But the composition of 
the products can be varied over a con- 

40 siderable range by varying the ratios or 
proportions of the ingredients used in 
mating them. 

The process of making the new composi- 
tions has the advantage that it can be car- 

45 ried out at ordinary temperatures , and that 
die reaction which results in the precipi- 
tation of the new products is practically 
instantaneous. 

In carrying out the process, it is advis- 

50 able to use demineralized or distilled water 
or water which is free from hardness, so 
that undesirable metal hydroxides will not 
be precipitated under the alkaline condi- 
tions which are employed. And it is also 

55 desirable to use metal salts and hydrophilic 
colloids which are free from impurities 
which would form such undesirable metal 
hydroxides. 
The new products are generally precipi- 

60 tated as crumbly waxy solids which are 
easily filtered or centrifuged. After washing 
with water, they may be dried in air or in 
vacuo and pulverized in ordinary milling 
or pulverizing equipment. 

65 The new products are also advantageously 



formed in situ upon fabrics, paper, seeds 
or leather by first impregnating or treating 
such materials in a bath containing the co- 
ordination compounds formed from the 
reaction of the hydrated heavy metal oxides 70 
and the hydrophilic colloids and then treat- 
ing the resulting product in a second bath 
of quaternary ammonium solution to insolu- 
bilize the desired impregnanl. By forming 
the new products in situ in this way, bac- 75 
tericidal and fungicidal properties can be 
imparted to the material treated by the new 
products formed in situ therein and 
thereon. 

The invention will be further illustrated 80 
by the following specific examples, but it 
will be understood that the invention is 
not limited thereto. The dextran referred 
to in the examples was prepared from su- 
crose by the microbiological action of the 85 
bacteria L. mesenteroides. The quaternary 
ammonium salt used was the alkyldimethyl- 
benzylammonium chloride sold under the 
trade name " Roccal " and with the alkyl 
part of the compound derived from cocoa- 90 
nut fatty acid alcohols. 

Example I. 50 grams of gum dextran 
was dispersed to one liter in water. To 
this was added 200 ml. of a 10% solution 
of copper sulfate (CuS0 1 .5H 2 0), and the 95 
resulting solution was diluted to two liters 
with water. Then 400 ml. of IN caustic 
soda solution was added with vigorous agi- 
tation, and a clear, deep blue solution was 
obtained. A 2% solution of the quaternary 100 
ammonium salt was added, and a light blue 
precipitate began to form immediately. The 
addition of the quaternary salt solution was 
continued until precipitation was substan- 
tially complete, the volume of the quaternary 105 
salt solution being about 1675 ml" The 
precipitate was recovered by filtration and 
washed twice by suspension in one liter of 
water each time. The precipitate was dried 
at 70^C. in vacuo to a dark blue-green no 
powder. 

This product contains about 50% dextran 
and about 36.4% quaternary ammonium 
salt, about 6% of copper, about 4.6% of free 
hydroxyl, about 6.5% of moisture, about \\s 
8.4% of ash, and about 1.4% of nitrogen. 

Example 2, 5 grams of gum arabic were 
dissolved in 250 ml. of water. 20 ml. of 
10% copper sulfate (CuSO,.5H 2 0) was 
added and then, with vigorous agitation, 40 120 
ml. of IN caustic soda solution was slowly 
added. A solution of 2% quaternary ammo- 
nium salt (Roccal) was added to complete 
the precipitation of the light blue copper- 
quaternary ammonium complex of the col- 125 
loid. The precipitate was filtered, washed 
and dried in vacuo at 70°C. 

The resulting product contained about 
33% quaternary salt, about 5.76% copper, 
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about 1.65% moisture, and about 9.39% 
ash. 

Example 3. By the same procedure des- 
cribed in Example 2, the gum arabic was 
5 replaced by corn starch, which was dis- 
persed by cooking 30 minutes at 15 pounds 
per square inch. The product produced by 
the procedure of Example 2 contained about 
32% quaternary salt, 6.27% copper, 2.83% 
10 moisture and 12.62% ash. * 

When soluble Lintner starch was similarly 
used, the product contained about 32% 
quaternary salt, about 5.61% copper, about 
3.36% moisture, and about 12.02% ash. 

15 Example 4. When carboxymethyl cellu- 
lose was used in the procedure of Example 
2, the product contained about 42.5% 
quaternary salt, about 7.30% copper, about 
1.67% moisture, and about 10.48% ash. 

20 Example 5. Gum tragacanth was used 
in a modification of the process of Example 
2 by adding the quaternary ammonium salt 
to the reaction before the addition of the 
caustic. The precipitated product in this 

25 case contained about 29% quaternary salt, 
about 6.22% copper, about 2.23% moisture 
and about 10.09% ash. 



55 Preparation 

Ml. CuSO,.5H 2 0 (10%) 

Ml. Water to Dissolve Dextran 

NaOH(lN) ml. 

Quat. Ammonium Salt (ml. of 2% Sol'n) 
60 Yield, g. 
Cu, % 

Quat. Ammonium Salt, % 
Dextran, % 
Ash, % 
65 Moisture 



Example 7. Objects fabricated of leather 
are generally protected from deterioration 
by compounds of chromium. The follow- 
ing example illustrates the preparation of 
70 the chromium quaternary ammonium salt 
complex of dextran. 

' To 500 ml. of 5% dextran solution was 
added 150 ml. of 10% chromium chloride 
(CrCls> solution. With vigorous agitation, 

75 1 liter of 2% quaternary ammonium com- 
pound (RoccaD was then added. Sodium 
hydroxide (lN n > was then added to complete 
the precipitation of the bright green com- 
plex compound. After washing twice in 2 

80 liters of water each time, the product was 
filtered and dried. 

The resulting product contains about 
57.2% dextran, 33% quaternary ammo- 
nium salt, 11.96% ash as Cr 2 0 3 , 1.27% 

85 moisture and 5.28% free hydroxyl. 

In the foregoing examples, the new com- 
pounds are prepared in the absence of 
material to be treated therewith. The new 



Example 6. This example illustrates pro- 
ducts made with varying ratios of copper 
to colloid, the same amount of dextran being 30 
used with varying amounts of copper sulfate. 
As the copper concentration was increased, 
it was necessary to increase the volume of 
water added to prevent the precipitation of 
the cupric hydroxide or of the dextran-cupric 35 
hydroxide complex, when the caustic soda 
was added. The amount of water required 
for this purpose can readily be determined 
by experiment to ensure that sufficient water 
is present to prevent such precipitation. 40 

5 grams of dextran was dissolved in the 
amount of water indicated in the following 
table. Various volumes of 10% copper 
sulfate (CuSO.i.5H 2 0} solution were added, 
and then IN caustic soda solution was 45 
added until precipitation was just initiated. 
A 2% solution of the quaternary ammo- 
nium salt (Roccal) was then added to com- 
plete precipitation. The precipitate was 
separated by filtration and dried in vacuo. 50 

JThe following table shows the effect of 
various ratios of reactants upon the com- 
position of the copper quaternary ammo- 
nium complex of dextran: 
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compounds can advantageously be formed 

in situ on articles or materials to be coated 90 

or impregnated therewith. Thus, fabrics, 

paper, and other fibers and cellular 

materials can be treated to incorporate the 

new compounds by forming the compounds 

in ^situ. 95 

thus, in the processes of the foregoing 
examples, fabrics, paper, etc. can be first 
treated with the solution of the hydrated 
heavy metal oxide-hydrophilic colloid com- 
plex to effect impregnation or coating of the 100 
article or material therewith. And the 
resulting product containing the hydrated 
metal oxide-hydrophilic colloid complex can 
then be treated with the second bath, i.e., the 
quaternary ammonium salt solution, to pre- 105 
cipitate the insoluble heavy metal quaternary 
ammonium salt complexes of the hydro- 
philic colloids. The treatment of the fabric, 
paper, or other material with the two solu- 
tions can be carried out according to 110 
different methods of procedure, e.g., by run- 
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ning the fabric or paper through the two 
solutions successively or by applying the 
respective solutions to one side of the fabric 
or paper successively and in regulated 
5 amounts, or by other methods of procedure 
for impregnating or coating the material with 
the two successive solutions which react to 
precipitate in situ the insoluble compound. 
The new compounds are insoluble in water 

10 and in organic solvents. They can be used 
in a finely ground dry state as fungicides, 
e.g., as dusting compounds or as ingredients 
of dusting compounds. They can also be 
formed into emulsions or used as ingredients 

15 of emulsions. They can also be formed in 
situ in and upon base materials to be treated 
therewith, as above described. 

The new products are, however, soluble 
in solutions which will strongly coordinate 

20 the heavy metal ion. The products are 
thus soluble in aqueous ammonia, which 
dissolves the product by forming a soluble 
metal ammonium ion. Various amines and 
amino alcohols such as triethanolamine will 

25 act in a similar manner to dissolve the com- 
pounds. Such solutions of the compounds 
in ammonia, etc., are advantageously used 
as impregnants for cotton cloth to increase 
the fungicidal and bactericidal properties 

30 and the life of the fabric in an environment 
which induces accelerated deterioration due 
to mildew and rot. 

When aqueous ammonia solutions of the 
compounds are applied to the cloth and the 

35 ammonia is allowed to evaporate, the in- 
soluble copper quaternary ammonium salt 
complex of the hydrophilic colloid is depo- 
sited as a film within and upon the fibers. 
The following example illustrates the 

40 method of application of the new products 
to cotton duck. 

Example 8. 37.5 grams of the copper- 
quaternary ammonium complex of dextran 
prepared in accordance with Example 1 was 

45 triturated in 75 ml. of commercial concen- 
trated ammonium hydroxide solution and 
the resulting intense blue solution was 
diluted to 380 ml. with water, giving a con- 
centration of the active composition in the 

50 resulting solution of approximately 10%. 
12-ounce white cotton duck was soaked in 
this solution for several minutes and then 
squeezed thoroughly between tension rollers 
and allowed to air dry. The cloth was 

55 colored a pleasing light green. The copper 
content was 0.40%. When tested by the 
known soil burial procedure, degradation 
did not appear for 42 days. 

What we claim is: — 
50 * • The method of producing new products 
which comprises reacting together hydrated 
heavy metal oxides, hydrophilic colloids 



capable of forming water-soluble coordi- 
nated compounds with such oxides and a 
quaternary ammonium salt. 65 

2. The method of producing new pro- 
ducts in situ upon fabrics, paper, seeds, 
leather and other materials which comprises 
reacting together in the presence of such 
materials hydrated heavy metal oxides, 70 
hydrophilic colloids capable of forming 
water-soluble coordination compounds with 
such oxides and a quaternary ammonium 
salt. 

3. The method of producing new products 75 
which comprises forming a water-soluble 
coordination complex of a heavy metal 
oxide with a hydrophilic colloid and react- 
ing such solution with a quaternary 
ammonium compound. 80 

4. The method according to claim 2, 
which comprises treating such materials 
first with a water-soluble coordination 
complex of a heavy metal oxide with a 
hydrophilic colloid/ and subsequently re- 85 
acting such complex with a quaternary 
ammonium compound. 

5. Reaction products of hydrated heavy 
metal oxides, quaternary ammonium salts 
and high molecular weight hydrophilic 90 
colloids capable of forming water-soluble 
coordination compounds with such heavy 
metal hydrated oxides. 

6. Reaction products as defined in claim 5 
formed in situ on a base material forming a 95 
support therefor. 

7. Heavy metal-quaternary ammonium 
complexes of hydrophilic colloids. 

8. Heavy metal-quaternary ammonium 
complexes of polysaccharides. 100 

9. Water-insoluble copper quaternary 
ammonium complexes of hydrophilic 
colloids. 

10. Water-insoluble copper quaternary 
ammonium complexes of dextran. 105 

11. Insoluble reaction products resulting 
from the reaction of heavy metal hydrated 
oxides selected from the class which con- 
sists of copper, chromium, iron, cobalt and 
nickel, with a high molecular weight hydro- 110 
philic colloid capable of forming water- 
soluble co-ordinated compounds with such 
oxides and a quaternary ammonium salt. 

12. Insoluble reaction products as defined 

in claim 11 formed in situ on base materials 115 
forming a support therefor. 

13. An aqueous ammonia solution of the 
product of claim 5. 

14. A solution of the compounds of claim 

5 in an aqueous organic base solvent. 120 

CRUIKSHANK & FAIR WEATHER, 

29 Southampton Buildings, 
Chancery Lane, London, W.C.2. and 
29 St. Vincent Place, Glasgow, 

Agents for the Applicants. 
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